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I- OBJECTIVE 

To decrease the activity of cigarette smoke condensate (CSC) by 90% as 
determined by In vitro assays. 

II. STRATEGIES 


The strategy for achieving a lowered biological activity condensate 
involves the development and use of in vitro assays to determine which ciga¬ 
rette modifications significantly reduce CSC activity. The Salmonella/ 
microsome (S/M) assay has adequately served as a test system for the detec¬ 
tion of initiators (DNA damage) and virtually all routine evaluations of CSC 
have been conducted in this test. Another aspect of the effects of CSC 
concerns the interference with the biological defense mechanisms. The 
glutathione depletion assay (GDA) measures the depletion of the thiol, 
glutathione, caused by CSC. In order to make rational decisions regarding 
the reduction of CSC activity, a test system is needed for the detection of 
promoters (CSC has been shown to be a moderate promoter). Therefore, a 
major effort of this program involves the development of a promoter assay. 

III. BACKGROUND 

Research toward achieving a low biological activity condensate consists 
of bioassay development, model development, model evaluation, and model 
optimization. Bioassay development consists of developing a suitable in 
vitro assay that can clearly differentiate the activity among a series of 
model cigarettes. The S/M assay is extensively used in the model develop¬ 
ment phase in which various solubles on base web have been modified by a 
variety of methods. Model evaluation involves testing in the S/M assay and 
the GDA the activity of CSCs obtained from new types of cigarette models. 
Model optimization, to date, is concerned with determining the chemical 
components responsible for the poor subjectives of low activity model 
cigarettes. 
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IV. Status and Plans 


A. Bioassav Development 

1. Epidermal Growth Factor Assay 

a. Status: 

Different CSCs showed similar levels of inhibition of 
EGF binding. The acid, base, and neutral fractions of 
CSC were active. 

Catechol may be a major contributor to the effects of 
CSC in the EGF binding assay. 

b. Plans: 

1. Prepare catechol-depleted CSC (Dec. 31, 1988). 

2. Determine catechol's effect on EGF receptors (Nov 

30, 1988). 

3. Supplement CSC with catechol (Dec. 31, 1988). 

2. Inhibition of PDBu Binding 

a. Status: 

Both CSC and catechol increased PDBu binding. Different 
CSCs produced similar increases in PDBu binding. 

b. Plans: 

1. Determine CSC effects on the affinity and number of 
receptors (Nov. 30, 1988). 

2. Determine the feasibility of conducting PDBu 
experiments in conjunction with the EGF assay (Dec. 

31, 1988). 

3. Protein Kinase C Assay (Intact Cells) 

a. Status: 

A number of assay conditions (treatment time, culture 
growth phase) were established. TPA and CSC were both 
active in this assay. Catechol was inactive. 

b. Plans: 

1. Complete the dose-response of CSC (Oct. 30, 1988). 

2. Compare frozen versus fresh CSC (Dec. 31, 1988). 
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3. Draft a memo pertaining to quantitation of assay 
responses (Dec. 31, 1988). 

B. Model Development 

1. Status: 

Samples for fractionation have been completed. These include 
centrifugation of BuCEL and BuCEL solubles retained and 
passed through a 1000 MW membrane. 

2. Plans: 

a. Prepare soluble/insoluble fractions from Br and OR CELs 
(Nov. 15, 1988). 

b. Prepare cigarettes from Br and OR insoluble CEL frac¬ 
tions (Dec., 1988). 

c. Examination BuCEL solubles using HPLC (Dec., 1988). 

d. Investigate effect of protein addition on Br CEL/BrBW 
(Dec., 1988). 

C. Model Evaluation 

1. Salmonella/ microsome Assay 

a. Status: 

Investigated the effect of calcium acetate on 
crossed soluble/base web samples. The results indicated 
that: 1) as % Ca++ increased, CSC yields decreased; 2) 

Ca++ added to BW alone did not produce a significant 
increase in S/M IT CSC S.A. except at the higher (6-7%) 
Ca++ levels; 3) BuCEL + BrBW with added Ca-H- produced 
CSCs with higher S.A.s; however, the differences were 
not significant in all cases; 4) there was no distinct 
pattern to indicate a concentration/response of added 
C£++ in regards to S/M activity; and 5) as the amount of 
added BuCEL increased, S/M activity generally increased. 

b. Plans: 

1. Evaluate membrane filtered BuCEL solubles (Oct. 31, 
1988). 

2. Test BuCEL insolubles (Nov. 30, 1988). 

3. Evaluate additional samples to complete the calcium 
acetate study (Dec., 1988). 
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2. 


Glutathione Depletion Assay (GDA) 


a. Status: 

GSH depletion in Salmonella cells by DEM or CSC did not 
increase 2NF activity. 

b. Plans: 


1 . 

Test CDNB in 
30, 1988). 

place of 2NF in S/M' 

experiment 

(Nov. 

2. 

Evaluate HCN 

in the GDA (Dec. 31, 

1988). 


3. 

Test whole 

permits). 

smoke/gas phase 

filler (as 

time 


D. Model Optimization 

1. Status: 

Experiments were conducted to optimize a method for 
quantitating NO in smoke. 

2. Plans: 

a. Investigate the effect of spraying a diene generator on 
filler (Dec., 1988). 

b. Investigate effect of oxidation of NO to N0 2 and then 
remove N0 2 with phenoxide ions (Dec., 1988). 

V. Resource Allocations 

BIOASSAY DEVELOPMENT: 

EFG Assay 

G. Patskan (80%) 

B. Vaughan (30%) 

B. Davies (10%) 

M. Penn (10%) 

PDBu Assay 

T. Ferguson (100%) 

G. Patskan (20%) 

M. Penn (10%) 

B. Davies (10%) 

Protein Kinase C Activity in Intact Cells 

G. Nixon (100%) 

B. Davies (15%) 

M. Penn (10%) 
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MODEL EVALUATION 


gc : 


S/M Assay 

L. Thompson (100%) 

R. Jones (100%) 

S. Nolan (Part-time temp.) (100%) 

M. Penn (10%) 

GDA 

B. McCoy (100%) 

‘B. Vaughan (40%) 

Smoke and Sample Preparation 

R. Hellams (40%) 

N. McGee (45%) 

A. Warfield (5%) 

MODEL DEVELOPMENT 

Crossed Solubles/Base Web Study 

D. Williams (25%) 

D. Magin (25%) 

S. Hassam (25%) 

R. Izac (20%) 

Smoke and Sample Preparation 

R. Hellams (40%) 

N. McGee (45%) 

A. Warfield (10%) 

MODEL OPTIMIZATION 

Carbonyls and NO^ 

B. Levins (65%) 

A. Warfield (10%) 


Ji. Charles 

C. Ellis 
R. Hellams 
W. Hempfling 
R. Izac 

R. Kinser 
G. Lilly 

D. Magin 
N. McGee 

E. Sanders 
D 1 . Williams 

Project 6906 
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